Role of extracellular matrix and its regulators in human airway smooth muscle biology.
Altered extracellular matrix (ECM) deposition contributing to airway wall remodeling is an important feature of asthma and chronic obstructive pulmonary disease (COPD). The molecular mechanisms of this process are poorly understood. One of the key pathological features of these diseases is thickening of airway walls. This thickening is largely to the result of airway smooth muscle (ASM) cell hyperplasia and hypertrophy as well as increased deposition of ECM proteins such as collagens, elastin, laminin, and proteoglycans around the smooth muscle. Many growth factors and cytokines, including fibroblast growth factor (FGF)-1, FGF-2, and transforming growth factor (TGF)-beta1, that are released from the airway wall have the potential to contribute to airway remodeling, revealed by enhanced ASM proliferation and increased ECM protein deposition. TGF-beta1 and FGF-1 stimulate mRNA expression of collagen I and III in ASM cells, suggesting their role in the deposition of extracellular matrix proteins by ASM cells in the airways of patients with chronic lung diseases. Focus is now on the bidirectional relationship between ASM cells and the ECM. In addition to increased synthesis of ECM proteins, ASM cells can be involved in downregulation of matrix metalloproteinases (MMPs) and upregulation of tissue inhibitors of metalloproteinases (TIMPs), thus eventually contributing to the alteration in ECM. In turn, ECM proteins promote the survival, proliferation, cytokine synthesis, migration, and contraction of human airway smooth muscle cells. Thus, the intertwined relationship of ASM and ECM and their response to stimuli such as chronic inflammation in diseases such as asthma and COPD contribute to the remodeling seen in airways of patients with these diseases.